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One-way geometrical isomerization around a C=C bond of 1,1-diaryl-2-t-butylethene is 
achieved upon photoirradiation of cyanoaromatics as a light-absorbing sensitizer. In the 
thermochemical view, there is no difference between both E and Z isomers of the ethene. In view of 
the structural resemblance of the ethene to some commercially available antitumor pharmaceuticals, 
the reaction seems to be of interest to examine extensively. Tuning of wavelength of the light would 
be possible because the reaction is basically a photocatalytic reaction. Key intermediate is a putative 
distonic cation radical of which is a unique one having a spatially separated radical and ionic centers 
on the molecular framework. Generation of such an intermediate is due to the presence of a 
p-electron donating substituent on an aromatic ring and a bulky t-butyl group. Molecular oxygen 
interacts as superoxide with the C=C bond of the cation radical in a [supra + antara] manner to give a 
decomposition product, i.e. a benzophenone derivative and pivalaldehyde, via a dioxetane and 
competitively, one geometrical isomer of the ethene is afforded by splitting oxygen before making 
two bonds with the ethene cation radical and superoxide. 
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a  R = Et
h!/DCA
Ar or O2
b  R = i-Pr c  R = t-Bu







ば，化合物 1 の溶液中の光増感電子移動反応（PET; 



















[エチル (Et), イソプロピル (i-Pr), 及び t-ブチル (t-Bu) 











消光速度定数 kqを Table 1 に示した．ここで，励起一重
項 DCA（1DCA*）の寿命は，15.3 nsec(8) を用いた．エテン
1 の電気化学的性質は，サイクリックボルタンメトリー




Weller 式(9) を用いて算出した．ケイ光消光速度定数 kq
は拡散律速の値を示し，併せてΔGPET の値は，十分発熱
的な一電子移動が起こりうることを示している．従って，












Styrenes Stilbenes 1,1-Diarylethenes (1)
Compd.
E ox1/2 kq !GSET
V vs. SCE 1010 M-1s-1 kJ mol-1
1a
1b




aOxidation potentials (vs. SCE) were measured in dry MeCN under Ar. 
Suporting electrolyte was n-Bu4N
+ClO4
-. bRate constants for the 
fluorescence quenching of DCA with 1. "s = 15.3 ns.
Table 1.  Half-wave oxidation potentials  (EOX) of ethenes 1 , DCA- 
fluorescence quenching constant (kq) and the free energy change for 











[ E/Z = 1/1 ]























エテン 1 の光片道異性化を見出したのみならず，1 のβ
位置換基が重要な役割を果たしていることを明らかにし
たものである．従って，これ以降 1 の光片道異性化につ
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Fig.1. Time course of the photoreactions of 
ethenes (E) -1a~1c in respect to the forma-  
tion of the Z isomer. 
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Fig. 2. Time dependence of a relative ratio 


















































































































にメタセシス型で結合開裂すれば副生成物の 2c 及び 3
を与える．または完全に結合生成してジオキセタン中間
体に至ることなく，ある程度の寿命で結合開裂し元の酸
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(Ar1  = p-MeOC6 H4 , Ar2 = p-MeC6 H4)
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